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This final report describes the development of a set of workshop 
materials capable of exposing transportation industry representatives 
to the concept of crisis relocation, to demonstrate these materials 
through workshops held in different U.S. cities, and to provide a 
basis for incorporating the reaction of industry officials in local 
relocation plans and national planning guidance. A series of three___ 


















pilot workshops with transportation industry representatives and 
civil defense leaders were held in Wichita, Kansas; San Antonio, 
Texas; and Charleston, South Carolina. The proceedings of these 
workshops were summarized in a videotape designed to encourage 
similar workshops in other cities throughout the United States. 
The videotape is accompanied by a set of guidelines to enable 
viewers to organize and conduct crisis relocation transportation 
workshops in their own communities. 
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PREFACE 


This report describes three pilot workshops undertaken in Wichita* 
Kansas; San Antonio, Texas; and Charleston, South Carolina, in an effort 
to improve civil defense plans for relocating populations threatened by 
nuclear attack and educate transportation agency representatives regarding 
their role in such a relocation. The proceedings of these workshops have 
been.summarized in a videotape entitled The Way Out: Crisis Relocation - 
and Transportation , which is accompanied by a set of guidelines designed 
to enable viewers to organize and conduct similar workshops in other U.S. 
Cities. 

The workshops, videotape, and accompanying guidance materials were 
sponsored by the Defense Civil Preparedness Agency (DCPA) under Contract 
Number DCPA-01-78-C-0221, and produced over a one-year period by SYSTAN, 

Inc. with the cooperation of the National Defense Transportation Association. 
Dr. John W. Billheimer of SYSTAN acted as principal investigator and modera¬ 
tor of the pilot workshops, while Ms. Carolyn Fratessa of SYSTAN undertook 
research regarding the role of the NDTA in crisis relocation and prepared 
the guidance materials accompanying the videotape. Ms. Joan Valdes of 
The Media Works taped the workshops and edited the final videotape version 
of the .Way Out . Ms. Gail r-ondahl of SYSTAN helped to prepare workshop 
materials, while Ms. Carole Parker organized and edited the final, report. 

Hanford Edsall of DCPA initiated the NDTA workshop concept and, with 
Stephen Birmingham of DCPA, acted as the project's technical monitor. Mr. 
John McConnell, DCPA Assistant Director, and Mr. Gerald W. Collins, NDTA 
President, offered valuable guidance at the project's inception and parti¬ 
cipated in the preparation of the final videotape. A debt of gratitude is 
also acknowledged to all workshop participants, particularly those DCPA 
and NDTA members who helped to prepare and conduct the workshops in each 
of the three pilot cities. In Wichita, this group included Frank Mollner 
of DCPA Region VI, Frank Sotrines of the Kansas Division of Emergency Pre¬ 
paredness, Gene Beaver and Joe Longar of the Sedgwick County Civil Prepared¬ 
ness Department, and Leon Becker, local NDTA chapter president. In San 
Antonio, William T. Stallings, Jr. and William Jenkins of the City of San 
Antonio Civil Defense and Disaster Relief Office, and Major Patrick Curoe 
of the local NDTA chapter assisted with workshop preparations. In 
Charleston, thanks are extended to Harry Wiseman and Dorothy Gaither of 
DCPA Region III, Tom Moore and Thomas Beckham of the South Carolina Disaster 
Preparedness Agency, William Wolfe and Philip Gardner of the Charleston 
County Disaster Preparedness Office, and Ralph Renau, president of the local 
NDTA chapter. 









SUMMARY 


INTRODUCTION 


Background 

Because of the life-saving potential and tactical importance of relocation 
in the face of a nuclear threat, the Defense Civil Preparedness Agency (DCPA) is 
Currently assisting stale and local governments with the development of detailed 
plans for relocating the population of each of the areas in the United States 
likely to be threatened by a nuclear attack. But paper plans created by public 
agencies are necessarily limited by the extent of those agencies' peacetime 
jurisdiction and expertise. If the concept of crisis relocation is to succeed, 
the plans and guidelines developed by DCPA must have the understanding, confi¬ 
dence, and backing of key operators within the transportation industry. Since 
most of the resources required for the success of these plans are controlled by 
private citizens and private industry, it is essential that members of the trans¬ 
portation industry be exposed to current plans and guidelines and be given a 
chance to react to them. 

Objectives 

The objectives of the research described in this report have been to develop 
a set of workshop materials capable of exposing transportation industry repre¬ 
sentatives to the concept of crisis relocation, to demonstrate these materials 
through workshops held in different U.S. cities, and to provide a basis for incor¬ 
porating the reactions of industry representatives in local relocation plans and 
national planning guidance. 

Pilot Workshops and Videotape 

During the fall and winter of 1978-1979, SYSTAN led a series of three pilot 
workshops with transportation industry representatives and civil defense leaders 
in three cities: Wichita, Kansas; San Antonio, Texas; and Charleston, South 
Carolina. The proceedings of these workshops have been sunmarized in a videotape 
entitled "The Way Out...Crisis Relocation and Transportation." This videotape is 
designed to encourage similar workshops in other cities throughout the United 
States, and is accompanied by a set of guidelines to enable viewers to organize 
and conduct such workshops. Copies of the videotape and related workshop guidance 
can be obtained through DCPA or through the National Defense Transportation Asso¬ 
ciation (NDTA), the organization of transportation industry volunteers whose 
members represented the transportation industry in each of the pilot workshops. 

Report Content 

This report describes the three workshops undertaken in Wichita, San Antonio 
and Charleston, discusses the potential role of the NDTA and other transportation 
organizations in crisis relocation, and offers guidance for conducting future 
workshops designed to involve transportation industry professionals in crisis 
relocation planning. 
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WORKSHOP CONTENT 

Format 

the three pilot workshops were divided into four distinct 30-minute segments 
followed by a debriefing session. The introductory segment was designed to intro 
duce the transportation industry representatives to the concept of crisis relo¬ 
cation and the assumptions underlying the transportation problems to be discussed 
The remaining three half-hour segments focused on specific problems involving 
the use of vehicles, roadways, and fuel under crisis relocation conditions, and 
the role of the NDTA in planning for the control of these critical transportation 
^elements. Specific problems addressed in the workshops included procedures for 
(1) evacuating autoless residents, (2) marshalling trucks for the movement of 
critical foodstuffs, (3) redistributing fuel supplies, and (4) avoiding disas¬ 
trous traffic tie-ups. 

Findings 

In each of the three workshop cities, there appeared to be more than enough 
transportation resources to meet the demands of crisis relocation. Enough buses 
were available in public transit garages and the local school bus fleet to trans¬ 
port autoless residents, trucks could be diverted from household goods movers 
to transport critical supplies, outbound road capacity was sufficient to minimize 
the likelihood of disastrous tie-ups, and the fuel required by one day's relo¬ 
cation effort was less than that ‘-.onsumed during an ordinary working day. Prob¬ 
lems of organization, scheduling, driver coordination, and public education were 
recognized as being more likely and more critical during crisis relocation than 
vehicle or fuel shortages. Workshop participants emphasized the need for thor¬ 
ough planning, organizational readiness, and clear communications between the 
transportation industry and civil defense officials, so that these organizational 
problems could be solved in advance of a crisis. 

For the most part, the observations of transportation industry representa¬ 
tives ’*n the workshop cities echoed the transportation planning guidelines 
resulting from past DCPA research. Although no major changes in past guidance 
are recommended as a result of the workshops, certain concepts should be empha¬ 
sized more strongiy in future editions of the guidelines. These include: 

0 The possibility of using truck-trailers for temporary storage in 
the host area, allowing quicker turn-around times, for drivers and 
motor units; 

0 The need for a clear, well documented chain of command for con¬ 
trolling transportation drivers and equipment; 

0 The need to provide identification for drivers and other essential 
workers; and 


The.need to open channels of communication with the transportation 
industry through workshops similar to those conducted in Wichita, 
San Antonio and Charleston. 










Reactions 


Workshop participants generally reacted positively both to the value of the 
workshops themselves, and to the likelihood that the relocation concept would 
work in their cities. There appeared to be nearlyunanimous agreement in all 
three cities that the workshops were successful and useful both in improving. 

DCPA crisis readiness and in educating NDTA members regarding their role in such 
a crisis.- 

The Role of the NDTA =' 

As an organization of volunteers representing a wide range of transportation 
industry expertise and dedicated to transportation preparedness, the NDTA appears 
to represent an ideal focal point for exposing the crisis relocation concept to 
the transportation community and coordinating a range of transportation resources 
under emergency conditions. However, two drawbacks limit the usefulness of the 
NDTA in crisis relocation circumstances: 

(1) NDTA membership often does not represent the full range of trans¬ 
portation resources available locally. In particular, few public 
transit representatives are included on NDTA membership rolls. 

(2) Although the 60 NDTA chapters in the United States cover the 
majority of the threatened population, over 300 risk areas — 
primarily in smaller cities — have no local NDTA chapter. 

In cities with NDTA chapters, then, chapter membership may need to be aug¬ 
mented at workshops to include all sectors of the local transportation industry, 
from transit to trucks and from taxis to trains. Where no NDTA chapters exist, 
transportation support is needed from local transportation societies and public 
and private transportation companies. 

To promote emergency readiness in advance <f a relocation effort, the 
transportation industry, acting through local NDTA chapters where possible, 
should: 

0 Assist DCPA with relocation planning; 

0 Prepare equipment inventories; 

0 Identify key personnel: 

0 Conduct workshops; and 

0 Participate ir. simulated emergencies. 

GUIDANCE 

This report contains guidance for organizing and conducting workshops 
designed to introduce members of the transportation industry to the concept of 
crisis relocation. Suggestions are offered regarding attendance, problem selec¬ 
tion, problem fopiulation, and the conduct of the workshop itself. Workshops 
may vary in complexity depending on the interests and experience of the attendees 
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and the shape of local transportation problems. At its simplest, a workshop 
may consist of an evening spent viewing and discussing'the issues raised in the 
videotape The May Out...Transportation and Crisis Relocation , /ilternatively, 
the videotape may be used as an introductory tool to be followed by a working 
session in which specific local transportation problems are addressed. 

In addition to workshops for the transportation industry, the videotape 
format used in the NDTA workshop materials could te adapted and used effectively 
to introduce other key industry groups to the crisis relocation concept and to 
encourage them to cooperate with local DCPA personnel. 
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the research described in this report. 


1.4 REPORT ORGANIZATION 

This report describes the three workshops undertaken 
in Wichita, San Antonio* and Charleston* discusses the 
potential role of the NDTA and other transportation organi¬ 
zations in crisis relocation, and offers guidance for 
conducting future workshops designed to involve transporta¬ 
planning . 

























































2. WORKSHOP SUMMARIES 


Crisis relocation workshops for transportation industry 
representatives were conducted in Wichita on October 17, 

1978, in San Antonio on November 16, 1978, and in Charleston 

on February 20, 1979. This section outlines the format of 

these three workshops, lists the experience of participants, 
discusses the approach of the participants to specific 
transportation problems, and summarizes the reaction of the 
participants to the workshop itself. Recommendations are 
made regarding the conduct of future workshops, and poten¬ 
tial changes in crisis relocation planning guidance are 
discussed. 


2. 1 WORKSHOP FORMAT AND CONTENT 

The three workshops were generally patterned after 
the emergency planning exercise conducted by SYSTAN with the 
Denver NDTA chapter as part of a previous DCPA contract 
(References 2 and 4). A sample of the workshop materials 
used in Charleston can be found in Appendix A. The materi¬ 
als have been divided into two parts: (1) an Introductory 
Section (printed on colored stock) that describes the back- 































































Organization 

No. of 
Attendees 

Specific Expertise 

SYSTAN 

2 

Moderator and transportation 
consultant 

NOTA 

17 

Three private trucking executives, 
one railroad executive, one airline 
executive, two National Guard 
members, one Air Force transporta¬ 
tion representative, two Red Cross 
representatives, one school bus 
coordinators, and six transportation 
executives from local industries 

OCPA 

3 

One national, one regional, and one 
state representative 

Denver Emergency 
Preparedness Office 

1 

Local emergency preparedness repre¬ 
sentative. 

Oenver Total 

23 



Ho. of 

Organization Attendees 

SYSTAN 3 

NDTA 8 


= Other Local Trans- 
portation Reps 
" DC PA 


Specific Expertise 
Moderator, cameraper-.on and helper 
Railroad executive, Boeing trans¬ 
portation officer, tv>o airline 
executives, two truckers. Red Cross 
representative, and OCPA representative 


Public bus operator 
Two local representatives, one state 
liaison officer, three state NCR plan¬ 
ners, and one regional representative 


Total 19 














EXHIBIT 2.1 (Continued) 
WOPKSHOP ATTENDANCE 



Organization 


No. Of 

Attencees Specific Expertise 


SYSTAH 3 

NDTA 3 


z Local Governnent 2 

Air Force 3 

< DCPA 5 


San Antonio Total ?i 


Moderator, cameraperson, and 
helper 

USAF transportation officer, 
consultant, NDTA secretary, 
moving and storage representative, 
two airline managers, local transit 
operator, and military busing 
authority 

Fire chief, assistant 
Liaison support 
Two local representatives, two 
state representatives, and one 
regional representative 
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EXHIBIT 2.2 















EXHIBIT 2.3 


FOOD MOVEMENT BEFORE AND AFTER RELOCATION 
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» one member suggested, they 
informally, as enforcing 
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jht . 


ihown that non-essential ship- 
timated to tie up 40% of the 
portation and half the trucks 
Thus, the inventory of vehi¬ 
cles and drivers available for transporting critical commod¬ 
ities could be substantially increased under crisis reloca¬ 
tion conditions. The distances covered by local supply 

ed by the relocation strategy but, 
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onal stress, and several meas- 
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ous concern in the crisis 
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travel patterns can be 
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CRITICAL 


NON-CRITICAL 



AFTER RELOCATION 

(Assuming a 200% Increase in Local Travel Distances) 





















































































EXHIBIT 2.5 


COMMENT ON THE IMPORTANCE OF 
PLANNING IN OPTIMIZING THE USE OF ROAD CAPACITY 



"Evacuating a threatened city might be compared to 
clearing a room on fire. If everyone tries to leave 
at once, the exits become clogged, and the chance of 
getting out safely is diminished. The best use of 
the exit roads requires careful advance planning 
with the participation of transportation experts 
familiar with local traffic patterns." 

*The May Out - Transportation and Crisis Relocation 
videotape preoared by SYSTAN, Inc. 














ymg 

critical workers between risk and host areas. Both of these 
conservation measures also improve overall security by 
limiting the access of vehicles to the risk area" (Reference 
2) . 


Workshop participants also discussed the role of the 
HDTA in planning and participating in crisis relocation 
activities. Participants stressed the need for thorough 
Pi 
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Eugene Beaver, Director, Sedgwick County Emergency 
Preparedness Office, Wichita, Kansas: "Although 
many of these gentlemen (transportation industry 
representatives) ... had at least an inkling of an 
idea of what we were talking about in crisis reloca¬ 
tion planning, they had really not addressed them¬ 
selves to those specific problems that were brought 
up here tonight. And now it’s started their think¬ 
ing process." 

Hugh Philippus, VIA Metro Transit, San Antonio, Texas: 

"I'm ... a firm believer in education ...There's got 
to be an educational process so that when it does 
happen, we get the people going where we want them 
to go at the speed we want them to go and when we 
want them to go." 

William T. Stall:.gs, Jr. , Director, City of San Antonio 
Civil Defense and Disaster Relief: "I think it went 
off very smoothly, and I think we accomplished the 
mission ... I'm very pleased with the turnout and 
the enthusiasm and support that was represented in 
the room." 

Gerald Hurst, Johnson Motor Lines, Charleston, South 

Carolina: "I myself learned a lot about transporta¬ 

tion in Charleston ... I think that this thing 
(cris ' 














































which specific relocation events would be simulated, command 
chains would be tested, and artificial crises would be 
created to provide a real-time test of the local plan. To 
avoid such misunderstandings in the futute, attempts to 
promote cooperation and coordination between NDTA and OCPA 
should be clearly labeled as "workshops," rather than as 
exercises, and the intent and scope of the workshop should 
be clearly specified in advance. 

In two of the three workshop cities, DCPA personnel who 
had attended cast meetings of the local NDTA chapters had 
come to view the chapters primarily as social organizations. 
Consequently, some skepticism was expressed in advance of 
the workshops regarding the potential reliability of the 
chapter members in an emergency. No such skepticism was 
voiced after the workshops, which were held on evenings set 
apart from the normal NDTA chapters' meeting times, 
conducted in an atmosphere removed from the ordinary NDTA 
meeting or social function, and attended by members seri¬ 
ously interested in emergency preparedness. The clear 
consensus of opinion following the workshops was that "the 
NDTA can play a vital role in the EOC" in time of emergency, 
that the "...exchange of views has been invaluable," and 
that "we don't see how we can operate without them (the 
NDTA)." 


2.4.3 Reactions to the Videotape 

Before the final editing of the videotape The May 
Out: Transportation and Crisis Relocation , the tape was 

screened for the Board of Directors of the San Francisco 
NDTA chapter, DCPA National headquarters, and SYSTAN's staff 
of transportation consultants. As in the case of the work¬ 
shops themselves, reaction to the tape was almost unani¬ 
mously favorable. Certain weaknesses in the original intro¬ 
ductory scenes were noted by all three viewing groups, and 
these scenes were strengthened in the final versions of the 


















videotape. The screening before the Board of the San 
Francisco NDTA chapter was held under less than ideal view¬ 
ing conditions. The videotape was shown on one of the 
hottest days of the year in a room lacking air conditioning 
following a full lunch and a lengthy busi¬ 

ness meeting. Nonetheless, the surviving viewers partici¬ 
pated in a useful discussion, and a limited sampling of 
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These include: 

• The possibility of using truck-trailers for tempo¬ 
rary storage in the host area, allowing quicker 
turn-around times for drivers and motor units: 

• The need for a clear, well documented chain of 
command for controlling transportation drivers and 
equipment; 

• The need to provide identification for drivers and 
other essential workers; and 

• The need to open channels of communication with the 
transportation industry through workshops similar to 
those conducted in Michita, San Antonio and Charles¬ 
ton . 





















































































































































































tion problems. 


J • "To encourage transportation and 

' to make available transportation 

j operational personnel for prompt 

agencies in periods of emergency. 

related industries 
management and 
support of disaster 

i 3.2 HDTA CHAPTER COVERAGE 

3 

i The NDTA is a non-prcfit, industry-financed organiza- 1 



























































CHAPTER CITIES 






















Population 

203,235,298 

214,665,000 

Risk-Area Population 

139,909,218 

148,122,000 

HDTA Chapter Cities 

78,617,000 

81,518,000 

CSMSA population) 

C es t. ) 


% Risk-Area Pop. Covered 

56 

55 

Humber of Risk Areas 

to be Evacuated 

400 

400 

Number of NDTA Chapters 
% of Risk Areas Served 

75 

60 

by NDTA Chapters 

19% 

15% 


eas in the 
es. The 1 
the north 
Arizona, 


ect its 
tallatio 










































































EXHIBIT 3.3 

NDTA SUSTAINING MEMBERS (106) 


Acmi Fart Fraight 

A *o Mayflower Transit Company, Inc. 

Air Transport A**ociation of America 
Allegheny Airline*, Inc. 

Allied Van Line*, Inc. 

American Airlines, Inc. 

American Export Line*, Inc. 

American Mover* Conference 
American President Lines, Ltd. 

American Red Ball Transit Co., Inc. 

American Tracking Associations 
Association of American Railroads 
The Atchison, Topeka & Santa Fe 
Railway Company 
AVCO Corporation 

The Boeing Company 
Brjniff International 
Burlington Northern Inc. 

Castle & Cooke Terminals, Ltd. 

Central Gulf Lines, Inc. 

Chessie System: 

The Baltimore & Ohio Railroad Company 
The Chesapeake & Ohio Railway Company 
Western Maryland Railway Company 
Cooper-Jarrett, Inc. 

Continental Airlines, Inc. 

Crowley Maritime Corporation 

Delta Air Lines 

Denver & Rio Grande Western Railroad 
Company 

Eastern Airlines, Inc. 

Eastman Kodak Company 
Emery Air Freight Corporation 

The Family Lines System 

Farrell Lines Incorporated 

Federal Express Corporation 

The Firestone Tire & Rubber Company 

The Flying Tigers 

Ford, Bacon & Davis, Inc. 

Fruehauf Corporation 

Fruit Growers Express Company 


Gateway Transportation 
General Dynamics Corporation 
General Motors Corporation 
Georgia Highway Express, Inc. 

The Goodyear Tire & Rubber Company 
Government Traffic Developers, Inc. 
Greyhound Lines, Inc. 

Illinois Central Gulf Railroad 
IML Freight, Inc. 

Imperial Van Lines International, Inc. 
Ingersoll-Rand Company 
International Business Machine 
Corporation 

International Harvester Company 
IU International Management Corporation 
Ivory Vanlines, Inc. 

Koppers Company, Inc. 

Lockheed Corporation 

Lykes Bros. Steamship Company, Inc. 

Matson Navigation Company 
McDonnell Douglas Corporation 
'McLean Trucking Company 
Missouri-Kansas-Texas Railroad Company 
Missouri Pacific Railroad Company 
Moore-McCormack Lines, Inc. 

National Air Carrier Association, Inc. 
National Airlines, Inc. 

National Trailways Bus System 
Norfolk and Western Railway Compar * 
North American Van Lines, Inc. 
Northwest Airlines, Inc. 

Overrate Transportation Company 

Pan American World Airways, Inc. 

Port of Long Beach, Board of Harbor 
Commissioners 
Prudential Lines, Inc. 

Richmond, Fredericksburg & Potomac 
Railroad Company 
J.H. Rose Truck Line, Inc. 


St. Louts-S*n Francisco Railway Company 
Sea-Land Service, Inc. 

Seaboard World Airlines, Inc. 
Seatrain/Gitmo, Inc. 

Societa Nationals Trasporti Fratelli 
Gondrand 

Southern Pacific Transportation Company 
Southern Railway System 
Spector Freight System, Inc. 

Sundance Transportation, Inc. 


Terminal Transport Company. Inc. 
T.I.M.E.-D.C., Inc. 

Trailer Train Company 
Trans International Airlines 
Trans World Airlines, Inc. 

Tri-State Motor Transit Co. 

Union Mechling Corporation 
Union Pacific Railroad Company 
Union Oil Co. of California 
Union Tank Car Co. 

United Technologies Corporation 
United Airlines 
United Parcel Service 
United States Lines, Inc. 

United States Postal Service 
United States Steel Corporation 
United Van Lines Inc. 

Universal Carloading & Distributing Co. Inc. 

Viktoria-Transport GmbH & Co. KG 

Waterman Steamship Corporation 
Western Gear Corporation 
The Western Pacific Railroad Co. 
Westinghouse Air Brake Company 
WTC Air Freight 

Yellow Freight System, Inc. 


AUGUST 1978 













































































3-3.2 Maintaining Inventories 

To aid relocation planning, the transportation 
industry representatives can develop inventories of critical 
transportation equipment along with a list of people to 
contact to mobilize the equipment (see Exhibit 3.4). In the 
Charleston workshop, the NDTA members had prepared a 
detailed inventory of available equipment, a communication 
chain for gaining control of the equipment, and a count of 
available drivers and 'eir qualifications. 

Catalogs of transportation industry resources and 
contacts are needed both in planning for relocation and in 
carrying out a full-scale evacuation. The San Antonio NDTA 
president argued convincingly that such information was most 
essential in the emergency operating center during reloca¬ 
tion. He felt that a list of vehicles and the names and 
telephone numbers needed to command the use of those vehi¬ 
cles would provide civil defense officials with the neces¬ 
sary means of commandeering equipment in the event that NDTA 
volunteers were needed elsewhere. Most civil defense offi¬ 
cials, however, felt that at least one NDTA member was 
needed in the EOC along with this inventory. Presented with 
some intricacies of a trucking operation, one civil defense 
man staled that "we need to know these things; we need the 
NDTA in the EOC." Another said simply, "we can't get along 
without them." 


3.3.3 Identifying Key Personnel 

Sample organizational charts depicting state, local 
and chapter chains of command are shown in Exhibits 3.5 
through 3.7. Exhibit 3.5 and 3.6 show the transportation 
coordinator positions at the state level in Colorado and the 
county level in Charleston, South Carolina. It is intended 
that each of these organizational slots be filled by an NDTA 
member. At another level of detail, additional information 
is needed to bring the transportation resources of the 
private firm., into a relocation operation. An example of 
such an organization chart, developed by the Denver NDTA 
chapter on a mode-by-mode basis, appears in Exhibit 3.7. 


Conducting Workshops 


A workshop can be as simple as an evening spent 
viewing and discussing the videotape The May Out , or as 
complex as a more detailed investigation of specific local 
relocation problems. Guidance for conducting workshops can 
be found in Chapter 4, and in a separate set of materials 
designed to accompany the videotape presentation. 






















EXHIBIT 3.5 


SAMPLE ORGANIZATION FOR MANAGEMENT OF TRANSPORT RESOURCES 
(State of Colorado) 



TRANSPORT INDUSTRY 






















CHARLESTON COUNTY ORGANIZATIONAL CHART 






















EXHIBIT 3.7 


NATIONAL DEFENSE TRANSPORTATION ASSOCIATION 
DENVER CHAPTER 


STATE OF COLORADO 
DIVISION OF EMERGENCY SERVICES 
EOC 


TRANSPORTATION COORDINATION STAFF 


MESSAGE CENTER/ 
RECORDER 

. COOR DINATOR_ 


TRANSPORTATION 

COORDINATOR 


EMERGENCY NOTIFICATION 


_1_ 

RAIL TRANSPORT 

-1- 

MOTOR TRANSPORT 

HOUSEHOLD GOODS 

_i_ 

AIR TRANSPORT 

1 

COORDINATOR 

COORDINATOR 

COORDINATOR 

COORDINATOR 

J 


COMMERCIAL TRUCK 

PASSENGER 

PRIVATE CARRIERS 

COORDINATOR 

COORDINATOR j 

COORDINATOR 


TAXICABS 

COORDINATOR 


INNER-CITY BUS 
COORDINATOR 


PRIVATELY OWNED 
CARS/UEEPS/S*MOBILE 


SCHOOL BUS 
COORDINATOR 


HEAVY DUTY 
MOVING EQUIPMENT 


TRANSPORTATION SECURITY 
COORDINATOR 



















































































































































































































4. PLANNING FUTURE WORKSHOPS 


This section provides guidance for organizing and 
conducting workshops designed to introduce members of the 
transportation industry to the concept of crisis relocation. 
Suggestions are offered regarding attendance, problem selec¬ 
tion, problem formulation, and the conduct of the workshop 
itself. Workshops may vary in complexity depending on the 
interests and experience of the attendees and the shape of 
local transportation problems. At its simplest, a workshop 
may consist of an evening spent viewing and discussing the 

issues raised in the videotape The Wav Out - Transportation 

and Crisis Relocation . Alternatively, the videotape may be 
used as an introductory tool to be followed by a working 
session in which specific local transportation problems are 
addresse!. 


4. 1 THE WAY OUT 


The half-hout videotape entitled The Wav Out has 
been designed to introduce members of the transportation 
industry to the concept of crisis relocation and to encour¬ 
age them to assist civil defense planners in working on 
local relocation problems. On the tape, an explanation of 
the concept of crisis relocation is followed by a series of 

excerpts from pilot workshops in Wichita, San Antonio and 

Charleston, showing local transportation experts grappling 

with typical crisis relocation problems in a workshop 

setting. 


Tapes are available in VHS, beta and 3/4" format. 
Copies of the tape are available on loan from DCPA regional 
offices or through NDTA national headquarters. The 
addresses of these offices appear in Appendix C. Copies of 
the tape are accompanied by a brochure summarizing the 
guidelines contained in this chapter. For videotape view¬ 
ing, equipment needs include: 


1. A television set; and 

2. A video cassette player (VHS, beta or 3/4"). 


4-1 















































4.2 HQ-RKSHQP ATTENDANCE 

The following suggestions were gleaned from workshop 
experience for organizations and personnel to participate in 
a workshop on crisis relocation. Others may be added to 
this list after local resources are assessed. The key 
factor is to include a full representation of the resources 
of the transportation industry. Local NDTA chapters are a 
useful starting point, but they may need to be supplemented 
by representatives from local bus companies or other local 
transportation associations. 

Workshop attendance of from 20 to 25 people works well 
for both viewing the videotape and discussing its contents. 

Transportation Industry 

Trucking 
Rai1 road 
Air 

Public Transportation 
Schoolbus Coordinator 
Shipping 

Taxi Association Representative 
Government/Other Agency Rep resent at Lon 
State and local NCP planners 

Regional, state and local DCPA representatives 

Red Cross liaison 

Local law enforcement 

Local fire department 

National Defense Executive Reserve 

Other Expertise 

Traffic engineer 
Truck dispatcher 
Fuel industry representative 

































































EXHIBIT 4.1 


CARLESS RESIDENTS PROBLEM WORKSHEET 


Problem: To compute the number of vehicles needed to evacuate those 

residents who do not own cars. 


Sources of 

Information: U.S. Bureau of Statistics, 

Census of Population & Housing, 

Census Tracts 

Table H-2: Equipment & Financial Characteristics 
of Housing Units 




REQUIREMENTS 


1. Sum totals of households owning 
no cars 

| 2. Multiply this total by the average | 
household size (as given in 
census data) 


1. Inventory of school buses 

2. Inventory of public buses 


rfNumber of 
f earless residents 


Total passenger 
seats available 
on buses 


How will earless residents 
be contacted? 

Where will earless residents 
be picked up? 

Where will earless residents 
housed in host areas? 

(To get maximup use from buses, 
earless residents should be assigned 
to host areas a short distance away 
from target areas.) 


• Is the existing bus fleet 
adequate or will other 
vehicles be .ieeded? 

• Who will drive the vehicles? 

• How will equipment be scheduled? 











EXHIBIT 4.2 


CRITICAL SUPPLIES PROBLEM WORKSHEET 


Problem: To calculate the stress on the local food distribution 

system when the population is relocated to host areas. 


Sources of Appendix A, (attached) from Effects of Attack on Food 
Information: Distribution to the Relocated Population , Vol. II: 

Revised Planning Guidelines, SYSTAN, Inc. Sept. 1978. 

Worksheet 1 (in Appendix A which is attached) contains a 
formula for calculating the distribution from within a 
central point within the risk area. Data needed to make 
these calculations include: the risk area population, 
the host area population, radius of the risk area and host 
area. 

Supermarket News, Distribution Study of Grocery Store Sales 
in 289 Cities , Fairchild Publications, Inc. N.Y., 1978. 
(sample pageattached). 


REQUIREMENTS 



RESOURCES 

















EXHIBIT 4.3 


ROAD BOTTLENECK PROBLEM WORKSHEET 


Problem: To assess whether road network can carry evacuees within a 

three day period. 


Sources of U.S. Bureau of Statistics, 

Information: Census of Population & Housing 

Census Tracts 

Table P-1: General Characteristics of the Population 

Highway Capacity Manual 
Road Sufficiency Ratings 



REQUIREMENTS RESOURCES 



over most constrained 
route? 


j 



















EXHIBIT 4.4 


NDTA ROLE PROBLEM WORKSHEET 


Discuss the following organization 


1. What are the authorities and responsibilities of 
NDTA members during crisis relocation? 

To whom do they report? 

How do they obtain and verify information and who 
do they direct or coordinate? 

Does a formal memorandum of understanding exist between 
the local NDTA and state or local governments? 

2. To what degree is it feasible or desirable to accomplish 
these NDTA functions from the emergency operating center 
(EOC)? 

How many NDTA members might be required at the EOC to 
assist with evacuation operations? 

3. How long will it take for these members to see to the 
safety of their families in nearby host counties and report 
to the EOC? 

4. What sort of coordination, if any, will be necessary 
between the local NDTA chapter and other NDTA chapters? 

How might this be accomplished? 

5. Comment on documentation requirements and potential 
paperwork problems (e.g., bills of lading, pay vouchers, 
cash transactions, priority items). 









Workshop 
Exhibit Nos. 


4.1 Autoless Residents 

4.2 Movement of Critical Supplies 

4.3 Road Network Bottlenecks 

4.4 Role of HDTA and Other 

Transportation Representatives 

These worksheets outline the calculation of resource 
requirements,' provide for a survey of available resources, 
and indicate questions that might arise when requirements 
are compared with available resources. An example of the 
final problem statements presented to workshop participants 
in Charleston, South Carolina can be found in Appendix A. 

As with background material, problem statements should alsi 
be distributed in advance of the workshop. 

In addition to the background material and problem 
statements, the following material should be available at 
the workshop itself. 

DCPA 

Map of State Risk Areas 

Map of Local Risk and Host Areas 

Transportation Annex of Local Plan 
(if available) 

Maps of Evacuation Routes 


NDTA 


Membership List 

Equipment Inventory (if available) 


4.4 CONDUCTING THE WORKSHOP 
4.4.1 Practical Guidance 



















































































EXHIBIT 4.5 


SAMPLE WORKSHOP QUESTIONNAIRE 

We would like your opinion and comnents in order to assess and 
improve crisis rrlocation guidance material. 


CRISIS RELOCATION 

Yes 

Nr 

Is the concept clearly presented? 

□ 

□ 

Do you have unanswered questions about 
crisis relocation? 

□ 

□ 

If so, please note them: 




ROLE OF TRANSPORTATION INDUSTRY 

What can the transportation industry do in advance of a crisis? 

□ Review plans □ Maintain equipment inventory 

□ Set up a chain of □ Participate in workshops 

“"tacts D other _ 

□ Participate in simulated 

exercises - 

What is the role of NDTA during a crisis relocation situation? 


What associations other than NDTA should be included in crisis 
relocation activities? 


How do you assess the readiness of the transportation industry to 
carry out crisis relocation planning? 


Are there any improvements you would suggest? 


What are the most effective ways to develop and sustain readiness? 


WORKSHOPS 

What is the best use of a workshop on crisis relocation? 


Do you have any questions/suggestions on how to conduct such a workshop? 


GUIDANCE MATERIALS 

Are they adequate? _ How can they be improved? 


MAILBACK ADDRESS: 
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A. Sample Workshop Materials (Charleston, South Carolina) 


B. List of NDTA Chapters 


C. Videotape Sources 


D. Simplified Stress Factor Calculations 


E. Pilot Workshop Participants 















APPENDIX A 


SAMPLE WORKSHOP MATERIALS 


TRANSPORTATION INDUSTRY WORKSHOP 
IN CRISIS RELOCATION PLANNING 


Prepared by: 

SYSTAN, Inc. 

Los Altos, California 

for the 

National Defense Transportation Association 
Charleston, South Carolina Chapter 


February 1979 


















BACKGROUND 


Evolution of the Civil Preparedness P r ogram 

Since 1961, when the Federal Civil Defense Program was made a responsibility 
of the Department of Defense, the Program's basic objective has been to assist 
local and state governments—financially, technically, and administratively—in 
protecting their residents from the dangerous radioactive fallout that would 
follow a nuclear attack on the United States. In pursuing this objective, 
federal, state and local governments have identified more than 226,000 facilities 
with fallout shelter space for about 225 million persons. Despite this, there 
is a deficit of public shelter space in rural and suburban areas. A great deal 
of lower-quality shelter exists, however, which could be upgraded during a crisis 
to provide fallout protection. In addition to fallout shelters, other necessary 
components of a nationwide civil defense system have been developed, including 
warning and communications networks, radiological monitoring, and state and local 
emergency operating centers. 

As the nationwide program of defense against nuclear radiation moved forward 
in the 1960's and early 1970's, all state governments and most local governments 
expanded their emetg^cy preparedness programs to include protection of residents 
frum natural disasters and ether peacetime catastrophes, as well as from nuclear 
fallout. Following this lead, the Defense Civil Preparedness Agency (DCPA) 
broadened its effort a few years ago. It instituted an all-hazard, all-contingency 
program designed to help state and local governments develop the emergency opera¬ 
ting capability needed to cope with peacetime disasters as well as nuclear attack. 
Emergency planning for both peacetime disasters and nuclear attack was further 
consolidated in 1978, when President Carter recommended the creation of a Federal 
Emergency Management Agency (FEMA), which will officially combine all emergency 
planning functions in a single executive agency. 

The Concept of Crisis Relocation Planning (CRP) 

DCPA's current civil preparedness program involves two basic protection 
strategies: the first provides the best protection possible with the population 
essentially in place at or near their homes, schools, and places of work; the 
second requires peopie to leave threatened areas to seek refuge in safer places. 

Five primary argumpr s support the need to provide the capability for 
evacuation through cris.. relocation planning: 

° It is probable that a nuclear attack upon the United States will be 
preceded by a crisis buildup of sufficient duration to permit popu¬ 
lation relocation from u igh-risk areas; 

° If an adversary': cit were to be evacuated during a period of 
crisis, the United c t , ?s cities should also be evacuated; 

° It is likely that many citizens will leave large cities in the face 
of crisis in a “spontaneous evacuation" whether or not they are a-‘ sed 
to do so; 

0 Crisis evacuation has proven feasible in recent large-scale evacuations 
in the face of hurricane warnings; and 









Given the current availability and location of shelter space, studies 
have shown that a strategy of population relocation could save far more 
lives than reliance on in-place protection. 


Current Status of Crisis Relocation Planning 

In its present state of development, CRP can be defined as a comprehensive 
effort by DCPA to develop plans for evacuating high-risk areas if a nuclear 
attack threatens, and temporarily relocating non-essential residents of those 
areas into small towns a^d rural areas where nuclear blast and fire effects are 
unlikely. 

To improve on CRP expertise, DCPA is now engaged in: 

1. Finding solutions to CRP programs. These include: 

a. Determining how fallout protection and other life-sustaining 
services can best be provided to residents of high-risk areas 
after they are relocated; 

b Identifying "key workers" who should commute from the host 
area to the high-risk area tc keep essential industries 
operating; and 

. c. Locating shelter space within the high-risk area for use by 
key workers. 

2. Testing and verifying the "workability" of proposed solutions to 
CRP problems througn special study, prototype plans, exercises, 
and pilot projects. 

3. Developing plans at the state and local level for evacuating the 
high-risk areas of the United States. 

The Role of Transportation in Crisis Relocation Planning 

The movement of large population masses in advance of a threatened attack 
will severely test national and local transportation resources. Workable plans 
for evacuating populations, distributing supplies, maintaining essential govern¬ 
ment and private services, and transporting key workers will be crucial in the 
event of a crisis. These plans will all hinge on ihe availability, maintenance, 
and control of the nation's fuel resources, transportation fleet, and road and 
rail networks. It is anticipated that the National Defense Transportation 
Association (NDTA) can play an important role in organizing, maintaining, and 
controlling the nation's transportation resources under conditions of crisis 
relocation. The accompanying exercise has been designed to encourage the members 
of the Charleston Chapter of NDTA to address several of the specific transportation 
problems which must be solved in evacuating the Charleston Metropolitan Area. 

This exercise is one of many investigations currently being sponsored by DCPA 
to improve the nation's CRP capability. 











SITUATION 


1. A nuclear attack on the United States will probably be preceded by a 
period of international tension and crisis. In that case, sufficient 
time would be available for protective actions to be taken, including 
the temporary relocation of target area residents to lower-risk areas. 

2. The Soviet Union has well-established plans to evacuate the residents 
of its major cities over a three-day period, should an intense crisis 

OCCl’T 

3. By agreement with the South Carolina Disaster Preparedness Agency, three 
urbanised areas within the State of South Carolina, including all or part 
of six counties, and unincorporated areas including parts of five additional 
counties, have been designated as high-risk areas for which population 
relocation should be planned. Attachment 1 maps the areas considered to 

be threatened by direct weapons effects in the event of nuclear attack. 

4. All of metropolitan Charleston, as well as certain portions of rural 
Charleston County and Berkeley County, have been designated as high-risk 
areas. In cooperation with the State Disaster Preparedness Agency, 

Charleston and Berkeley County officials identified lower-risk relocation 
areas for the 244,058 residents of those areas. The locations of these 
lower-risk host areas are shown in Attachment 2. 

5. The following counties were selected to host evacuees from Charleston and 
Berkeley risk areas: 

1. Colleton; 

2. . Dorchester; 

3. Georgetown; 

4. Williamsburg; and 

5. Rural portions of Charleston and Berkeley Counties. 

Evacuees nave been assigned to specific host counties according to their 
sector of residence within Charleston. No host county has been assigned 
more than three times its resident population. Host counties are currently 
preparing plans for the reception and care of relocated residents. 

6. Certain vital facilities and activities must be continued in the evacuated 
high-risk areas, either to preserve the integrity of the vacant city, or 

to assist in the provision of essential goods and services to the relocated 
population and their hosts. These critical activities will include police 
services, fire protection, public utility operation, broadcasting facilities, 
certain food processing and distribution activities, and other critical 
industries. Essential workers needed for these activities will be billeted 
with their families in non-risk areas of Charleston, Colleton, and uorchester 
Counties, and will commute to work in daily shift;. 







ASSUMPTIONS 


1. Relocation of the Charleston population has been ordered by the Governor 
of South Carolina, at the request of the President of the United States. 

2. Relocation will be carried out primarily in family groups using private 
vehicles. The entire relocation period is not to exceed three days. 

3. Some portion of the high-risk area population, estimated at between 10 and 
20 percent, can be expected to leave the area in advance of a directed 
crisis relocation. These "spontaneous" evacuees will probably consist 
mainly of families whose members do not have public or emergency responsi¬ 
bilities and who have a vacation home or relatives in mind as a destination. 
The location, identification and destination of this group will be unknown. 
Moreover, some individuals may refuse to relocate. However, evacuation of 
the tot? • population (except military personnel) has been planned. 

4. After relocation, no goods or services will be required in the high-risk 
areas, except as necessary for the preservation of property and the support 
of essential activities. 

5. Once crisis relocation of the high-risk areas' population lias u6<=n directed, 
the minimum duration of the relocation wil-1 be seven days. The maximum 
duration of the relocation period is uncertain, but could last several weeks. 

6. The State of South Carolina will advise local authorities of the possibility 
that a crisis relocation will be ordered at least six hours prior to the 
actual order from the Governor, allowing time to accomplish preparatory 
procedures. 

7. The relocation period will be terminated either by a peaceful resolution 
of the crisis or by nuclear attack on the United States; both contingencies 
must be planned for. 

8. Return of the relocated population to their homes following crisis relocation 
will begin only at the direction of the Governor of South Carolina, generally 
at the request of the President of the United States. 

9. The full cooperation of public and private organizations and the public in 
the execution of relocation plans in a crisis can be expected. 








PROBLEMS FOR DISCUSSION 


Assume that the Governor of South Carolina has directed the evacuation of 
the Charleston urbanized area. 

The time of the evacuation is assumed to be the present (February 1979). 


Evacuation Assistance 

An estimated 41,626 residents will not have automobiles and must be 
provided with other transportation if they are to reach their host area 
destinations. Most of the autoless residents are clustered near the center 
of Charleston (see Attachments 3 and 4). 

1. The Charleston area currently has an inventory of approximately 339 buses 
with a combined seating capacity of 12,000 people; most of these vehicles 
are school buses. Will tnese buses be sufficient to accomplish the evacua¬ 
tion of those 41,626 transit-dependent people within three days? What is 
the best source of bus drivers? What is the possibility of using trucks 
or rail equipment to assist in the evacuation of residents? 

2. Assuming that the transit-dependent will be assigned to host counties rela¬ 
tively close to the risk area, how should transportation equipment be 
scheduled and deployed to evacuate the autoiess? As one aspect of deploy¬ 
ment, should certain equipment be dedicated to local collection of residents, 
while larger buses are used in the over-the-road movement to host counties, 
or should a single carrier be used for both pick-up and delivery? If 
separate vehicles are used, identify appropriate staging areas (depart.'^e 
points) for the final trip to host area counties. 

3. Discuss the following organizational questions: 

a. How might the locations of transit-dependent residents be determined? 

b. What additional information will be required to simplify the evacu¬ 
ation of transit-dependent relocatees? 











Movement of Critical Supplies 

It appears that the most effective strategy for food distribution under crisis 
relocation conditions is to allow agricultural output and major processing plants 
to follow normal distribution channels, and to continue to use wholesale outlets 
located in high-risk areas to serve the evacuated population through host area 
retail outlets and mass feeding centers. Food sold in Charleston grocery stores 
is shipped from wholesale warehouses in three major South Carolina locations: 
Charleston Heights (46%), Greenville (27%), and Columbia (21%). The remainder 
comes from such out-of-state areas as Jacksonville, Florida and Charlotte, North 
Carolina. Major wholesalers in each of these risk area cities would continue to 
operate their warehouses during a crisis relocation. 

Since the population leaving Charleston will generally be moving toward 
Greenville and Columbia, trucks from warehouses in these areas will travel no 
farther to reach the host counties than they normally travel in reaching Charles¬ 
ton itself. However, the distance between wholesale warehouses in Charleston 
Heights and the relocated Charleston population will be considerably lengthened 
by the proposed evacuation. Trucks from local Charleston wholesalers will have 
to travel twice as far as they now travel in distributing food to Charleston 
residents. Though this may not require any additional tractors or trailers, 
at least 20 additional drivers will have to be diverted from less critical sec¬ 
tors of the Charleston transportation sector. 

One promising alternative exists for speeding host area food distribution: 
After arriving at their destination, drivers could leave their trailers for 
later unloading, and return immediately to the risk area for another trailer¬ 
load of food. Irailers left in the host area would limn be unloaded and 
returned to the risk area using tractors already scheduled to make later deli¬ 
veries. Trailers deposited in the host area might also be used for short-term 
food storage, unloaded only as the food is distributed to evacuees. Either of 
these options would require augmentation of the supply of 40,000-pound trailers 
currently used by Charleston food wholesalers. At least 135 trailers would 
have to be diverted from other sectors of the economy if this distribution 
strategy were followed in Charleston. 

1. Comment or the estimates of additional driver and equipment needs. Do 
they appear reasonable? Where might additional drivers and equipment be 
found? What is the maximum number of drivers and large trucks that could 
be diverted from less essential activities? What are the advantages and 
drawbacks of leaving trailers in the host area to be unloaded or used for 
short-term storage? 

2. How might emergency drivers and equipment be identified and safeguarded so 
that the food warehouses will entrust loads to their care? Are there any 
operational or organizational problems involved in switching drivers and 
equipment where needed? 

3. Discuss existing regulatory constraints (weight limitations, union driver 
restrictions, PUC regulations, etc.) that will limit the performance of the 
transportation system under emergency conditions. Which should be abandored 
in time of emergency, which retained, and which relaxed? What steps might 
be taken in advance of a crisis to ensure that severely limiting constraints 
can be relaxed when necessary? 
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Conducting the Evacuation 

An evacuation of the Charleston area will require the coordination of 
several key elements of the transportation system, including vehicles, fuel, 
and the road network. Some general questions regarding the evacuation itself 
are listed below. 

1. Attachment 5 shows the evacuation routes assigned to Charleston County 
evacuees, and the estimated number of vehicles using each route over the 
three-day evacuation. Where are bottlenecks likely to develop along the 
indicated evacuation routes? What traffic control measures (e.g., sched¬ 
uling of departures, rerouting, monitoring) might be employed to minimize 
the possibility of traffic jams? 

2. Discuss the following organizational questions: 

a. What are the authorities and responsibilities of NDTA members during 
crisis relocation? To whom do they report? How do they obtain and 
verify information and who do they direct or coordinate? Does a for¬ 
mal memorandum of understanding exist between the Charleston NDTA 
and state or local governments? 

b. To what degree is it feasible or desirable to accomplish these NDTA 
functions from the emergency operating center (EOC)? How many NDTA 
members might be required at the EOC to assist with evacuation 
operations? 

c. How long will it take for these members to see to the safety of their 
families in nearby host counties and report to the EOC? 

d. What sort of coordination, if any, will be necessary between the 
Charleston NDTA chapter and other NDTA chapters? How might this be 
accomplished? 

e. Comment on documentation requirements and potential paperwork problems 
(e.g., bills of lading, pay vouchers, cash transactions, priority items). 

3. At the time a crisis relocation is implemented, many essential and non- 
essential supplies will be in transit on the nation's road, rail, air and 
water networks. Discuss the disposition of both essential and non-essential 
supplies destined for the Charleston risk area. How will this disposition 
be controlled? How will coordination with vendors and customers be accom¬ 
plished? 

4. In general, the fuel needed to support the relocation effort will be less 
than that ordinarily used during a typical weekday. However, some fuel 
from the risk area should be reallocated to gasoline stations along the 
evacuation route and an attempt made to store as much fuel as Dossible in 
the host area during and after evacuation. 

a. What fuel storage facilities are likely to be found in the host area? 

b. If additional tank trucks are necessary to transport fuel from the 
risk area to the host area, where might they be obtained? 

5. Comment on the overall feasibility of the CRP strategy from the standpoint 
of the transportation system. Is it likely to succeed in Charleston? In 
Atlanta? In Aiken? In New York City? 
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Attachment 3 


AUTO OWNERSHIP IN U.S. AND CHARLESTON COUNTY 



Source: 1. 1973/74 Automobile Facts and Figures , Motor Vehicle 
Manufacturers Association of the United States, Inc., 
Detroit, Michigan. 

2. 1970 U.S. Census of Housing: Housing Characteristics for 
States, Cities a ^d Counties , South Carolina, U.S. Bureau 
of the Census, i.'> -lington, D.C. 

















LOCATION OF AUTOLESS HOUSEHOLDS 











Attachment 5: HIGHWAY SYSTEM IN CHARLESTON COUNTY STUDY AREA 









APPENDIX B: NDTA REGIONS AMD CHAPTER CITIES (60) 

















APPENDIX C 


VIDEOTAPE SOURCES 


The videotape. The May Out , is available through: 


Federal Emergency Management Agency 
Washington, D.C. 20472 
(703) 235-2464 

FEMA Region I 

150 Causeway Street, Room 710 
Boston, MA 02114 
(617) 223-4271 

FEMA Region II 
26 Federal Plaza 
New York, NY 10007 
(201) Z64-896G 

FEMA Region III 
Curtis Building, 7th Floor 
6th and Walnut Streets 
Philadelphia, PA 19106 
(609) 597-9416 

FEMA Region IV 
Federal Regional Center 
Thomasville, GA 31792 
(912) 881-1301 

FEMA Region V 

One North Dearborn Street 

Room 1610 

Chicago, IL 60602 


FEMA Region VI 
1100 Commerce Street 
Dallas, TX 75242 
(214) 729-0801 

FEMA Region VII 
Old Federal Office Building 
911 Walnut Street 
Kansas 641 n6 

(816) 758-5912 

FEMA Region VIII 
Building 710 
Denver Federal Center 
Denver, CO 80225 
(303) 234-2553 

FEMA Region IX 

211 Main Street, Room 220 

San Francisco, CA 94105 

FEMA Region X 
Federal Regional Center 
Bothell, WA 98011 
(206) 396-0284 


NDTA Headquarters: 

Gerald W. Collins, President 

National Defense Transportation Association 

910 - 17th Street, N.W. 

Washington, D.C. 20006 
(202) 331-1414 













APPENDIX D 


SIMPLIFIED CALCULATION OF DISTRIBUTION STRESS FACTOR 


Controlled evacuation of a la~ge percent of the population from potential i 

risk areas near urban centers to outlying host areas could severely strain the 
local food distribution system. Adjusting delivery to the newiy-distributed 
population's needs will considerably increase the distance traveled by local 
delivery trucks, reouirina more equipment and drivers for an adequate level of 
service. To analyze the ability of the local food distribution to accomodate 
such movements of population, mathematical models quantifying transportation 
system stress have been developed.* An estimate of this stress factor is pro- | 

vided by the ratio of the average distance traveled in distributing food to the 
population prior to relocation (i.e., under normal conditions) to the cveraqe 
post-relocation distance. Computing the stress factor of a study area will pro¬ 
vide a measure of that area's susceptibility to increased stress, and suggest 
tne extent + o which further analysis of vulnerability of the food distribution 
system should be oursued. I 

Several approaches to determining the stress factor of a study area are j 

available Simple calculations based on an abstract city model (discussed below) j 

are initially used to identify how severe the oroblem miqht be. More complex 
approaches may then be apnropriate if stress is likely to be a significant prob¬ 
lem or if distributors are likely to experience uneoual degrees of stress.** 

The abstract city analysis depicts an urban area as a number of concentric 
zones with varying population densities. In the simplest, two-zone model of the 
city, relocation would entail movement from the central risk area to the sur- j 

rounding host area. One possible food distribr ion pattern, distribution from J 

a central point within the risk area, is described below. ; 


Central Point Distribution 1 

Food normally distributed from a central point within a risk area will re- | 

quire greater travel distance after population relocation to the douqhnut-shaped ■ 

host area (see Figure A-l). The stress factor utilizes the ratio of average j 

distance traveled in distributing food prior to relocation to the average dis- | 

tance after relocation. This ratio may be expressed analytically in terms of 
the risk-area radius D r , the host-area radius, D^,, and the risk and host area f 

populations, P and P^. If the ratio of the host area radius to the risk area f 


See Billheiner et al.. Food System Support of the Relocation Strategy , Final j 
Report, Volume II, Appendix F (September 1975). j 
Two such models discussed more fully ir Billheimer et al .. men't mention. | 
The Network Model (a computer model) utilizes '"oute-finding and traffic j 
assignment to analyze stress. A formula for the Population Surrogate sub- j 
stitutes t\e "prulation distribution for retail store distribution. j 



















radius, D./D r , is designated as , and the ratio of risk-area population to 
total population, P r /P, is designated as i, then the transportation stress 
factor, S c , may be expressed as follows: 


Central Distribution . 
Stress Factor 


(1 + p) 
(1 + p) 2 - 


(For easier computation of the stress factor. Worksheet 1 has been provided.) 

This stress factor assumes that the total risk-area population is evacuated 
to the host area (i.e., a = 1). In the event that some fraction of the risk 
area population is not evacuated (i.e., 0«x<l), the stress factors may be ex¬ 
pressed as the following linear function of: 


This expression will be maximized, and the greatest stress will be placed on the 
transportation when a=l. In such a case, Eouation (1) applies, and it is possible 
to solve the eouation for ratios p and y associated with a given transportation 
stress factor, S c> 

Solutions to S c have been graphed in Exhibit A-2, which may alternatively 
be used to determine the stress factor for a central ooint distribution system. 

By locating the risk-area population fraction (*, as calculated above) along 
the x-axis, and the distance ratio (p) alonq the y-axis, one identifies from 
the intersection of these two figures, whether stress is non-existent, slight, 
medium or severe. From a transportation standpoint, an S factor between 1.5 
and 2 can be expected to place a slight amount of stress on the distribution 
system (e.g., driver overtime) while an S factor in excess of 3 represents 
severe stress (e.g., commandeered trucks, additional personnel, disregarded 
union rules). 












rmsn 


EXHIBIT D-2 


STRESS CURVES FOR CENTPAL POINT DISTRIBUTION 



RISK AREA POPULATION FRACTION — V 


No Stress 
Slight Stress 
Medium Stress 
Severe Stress 


SOURCES: Hall & Bil 








WORKSHEET 1 


Computing the Central Distribution Stress Factor (S £ ): 

(1 + p) 2 - p _ q 

(1 + p) z - p - so 2 " c 

D h /D r = p =_© 1 + P * _® 

p 2 = _ (F) (1+0)2=®)®= _® 

(1+p) 2 - p =® -® = _® 

P r / pssjr= _© XP 2 =©X® =_© 

(1+P) 2 - p - *p 2 = ® - © =_© 

© *® -- - s c 















The calculated transportation stress factor can be used to roughly 
determine equipment or additional equipment and drivers needed for food 
distribution following relocation of the population. Exhibit A-3 charts the 
increased needs for vehicles and drivers corresponding to stress.* On the 
average, a transportation stress facto*" nf ? % f nr- fnnH Hplivpripc (i.p.. 
a 150% increase in vehicle mileage) would require an influx of 18% more 
vehicles and 71% more drivers from other sectors of the economy. A doubling 
of local fuel truck mileage (i.e., a transportation stress factor of 2) would 
require, on the average, an 8% increase in vehicles and a 63% increase in 
drivers. These estimates do not allow for attrition in the existing driver 
force in the face of emergencies, and assume that the length of the crisis 
relocation period will be relatively short (one to two weeks). 

As mentioned above, the abstract city analysis computations provide a 
quantitative measure of stress that suggests the need for further analysis. 

If calculation of central point distribution stress factors shows medium or 
severe stress, more accurate techniques of analysis should be employed to 
identify the specific distributors who will require a large increase in 
drivers and equipment. 





















EXHIBIT D-3 


RANCH OF AD DITIONAL DRIVERS AND equipment 
ASSOCIATE D with TRANSPORTATION stress fa ctors 















APPENDIX E 


WICHITA 

Bill Barker 

Paul Barkley 
Gene Beaver 
Leon Becker 

Vernon Clark 

Jim Cochran 
Wilson Cooley 

Ken Hastings 
Carroll Little 

Joseph Longar 
Stan McDonald 

Frank Mollner 
R.J. Ruddell 

Frank Sotrines 
Felix Tos 


PILOT WORKSHOP PARTICIPANTS 


Santa Fe Railway 
NDTA - Wichita 

Kansas Emergency Preparedness 

Director, Sedgwick County Civil Preparedness 

Continental Airlines 
NDTA - Wichita 

American Red Cross 
Wichita 

Kansas Emergency Preparedness 

Consultant 
NDTA - Wichita 

Sedgwick County Civil Preparedness 

Braniff International 
NDTA - Wichita 

Sedgwick County Civil Preparedness 

Graves Truck Lines 
NDTA - Wichita 

DCPA - Region VI 

MTA - Metro Transit 
Wi chita 

Kansas Emergency Preparedness 
Boeing 

NDTA - Wichita 


Gar Weed 


Kansas Emergency Preparedness 






Appendix E, Continued 


SAN ANTONIO 


Ellen Bland 

NDTA - San Antonio 

Patrick Curoe 

Major, U.S. Air Force 

NDTA - San Antonio 

Ashley Eledge 

Texas Disaster Emergency Services 

Robert Gamble 

Texas Disaster Emergency Services 

Tom Hunt 

SATO, Lackland Air Force Base 

NDTA - San Antonio 

William Jenkins 

San Antonio Civil Defense 

Robert Joyce 

NDTA - San Antonio 

Roy Kirk 

Moving and Storage 

NDTA - San Antonio 

1.0. Martinez 

San Antonio Fire Chief 

Jan Miller 

San Antonio Assistant Fire Chief 

John Patterson 

Eastern Airlines 

NDTA ■ San Antonio 

Hugh Philippus 

Via Metro Transit 

NDTA - San Antonio 

James Roby 

Texas Disaster Emergency Services 

Charles Sheffield 

Military 

NDTA - San Antonio 


William Stallings Director, San Antonio Civil Defense 
Mattie Treadwell DCPA Region V 











Appendix E, Continued 


CHARLESTON 

Thomas Beckham 
William Buttons 
James Forrest 
Dor '■hy Gaither 
Philip Gardner 
Gerald Hurst 

Reginald Hyatt 

Floyd Kirby 

Glenn Lewis 

Tom Moore 
Ralph Renau 

John Stoioff 

Harry Wiseman 


South Carolina Disaster Preparedness 
South Carolina Disaster Preparedness 
South Carolina Disaster Preparedness 
DCPA Region III 

Charleston County Disaster Preparedness 

Johnson Motor Lines 
NDTA - Charleston 

Watkins Motor Lines 
NDTA - Charleston 

Thurston Motor Lines 
NDTA - Charleston 

Bowman Transportation 
NDTA - Charleston 

South Carolina Disaster Preparedness 

G & P Trucking 
NDTA - Charleston 

Southeastern Freight Lines 
NDTA - Charleston 

NDTA Region III 
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